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(54) POWER SOURCE DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To generate a stable voltage of an accurate, 
value with a low power consumption. 

SOLUTION: Divided voltages Vdl to Vd4 generated by a voltage division 
circuit 23 are amplified by corresponding pairs of P-type driven operational 
amplifiers 241 P to 244P and N-type driven operational amplifiers 241 N to 
244N. Output ends of respective pairs of operational amplifiers 241 P to 244P v-i 
and 241 N to 244N are connected to common output terminals T1 to T4 
through corresponding transistors Trt to Tr8. A transistor control circuit 245 
alternately turns on/off two of transistors Tri to TrS which are connected to 
each of pairs of operational amplifiers 241P to 244P and 241N to 244N, and 
then, output voltages of P-type driven operational amplifiers 241 P to 244P 
and those of NH:ype driven operational amplifiers 241N to 244N are 
alternately selected and are outputted from tenninals T1 to T4. 
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> NOTICES* 
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2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It consists of an electrical-potential-difference generating means to generate two or more electrical 
potential differences from the supplied electrical potential difference, and an N channel field-effect transistor. The 
1st amplifying circuit where the 1st amplifier which amplifies the electrical potential difference generated from 
said electrical-potential-difference generating means, said 1 st amplifier, and a current path consist of the 1 st 
switch connected to the serial, The 2nd amplifying circuit where it consists of P channel field-effect transistors, 
and the 2nd amplifier which amplifies the electrical potential difference generated from said electrical-potential- 
difference generating means, said 2nd amplifier, and a current path consist of the 2nd switch connected to the 
serial By switching on or turning off by turns the magnification means which it comes to connect with 
juxtaposition between said electrical-potential-difference generating means and outgoing ends, and said the 1 st 
switch and said 2nd switch The power unit characterized by what it had for the switch control circuit which 
changes the output voltage of said 1st amplifying circuit and said 2nd amplifying circuit by turns, and outputs it. 
[Claim 2] Said switch control circuit is a power unit according to claim 1 characterized by having the control 
means which changes ON or OFF of said 1st switch and said 2nd switch after making both said 1st switch and 
said 2nd switch turn off. 

[Claim 3] Said electrical-potential-difference generating means is a power unit according to claim 1 or 2 
characterized by consisting of a resistance mold partial pressure circuit equipped with two or more resistance by 
which series connection was carried out, and the outgoing end drawn from the node of resistance of said plurality. 
[Claim 4] Said electrical-potential-difference generating means is a power unit according to claim 1 or 2 
characterized by consisting of a capacitative element mold partial pressure circuit which makes the outgoing end 
drawn from the node of two or more capacitative elements and two or more of said capacitative elements, and an 
electrical potential difference which is different in said two or more capacitative elements by changing the 
connection condition of two or more of said capacitative elements one by one charge. 
[Claim 5] Said electrical-potential-difference generating means is a power unit according to claim 1 or 2 
characterized by being the booster circuit of the capacity .distribution..mold .which-consists. of two.or more-. . — 
capacitative elements by which series connection was carried out, an outgoing end drawn from the node of two. or . 
more of said capacitative elements, and a means to carry out sequential distribution and to store up a 
predetermined charge in said capacitative element. 

[Claim 6] It is the power unit according to claim 3 or 4 which said partial pressure circuit pressures partially and 
outputs the supplied electrical potential difference to two or more partial pressure electrical potential differences, 
and is characterized by what two or more said magnification means are allotted for corresponding to two or more 
partial pressure electrical potential differences by which the partial pressure was carried out in said partial 
pressure circuit. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the power unit of the display device which generates 
the electrical potential difference of a value exact as driver voltage for driving a display device with a low power 
about the power unit of a display^ device. 
[0002] 

[Description of the Prior Art] When generating four driver voltages, supply voltage VDD is pressured partially by 
the partial pressure resistance R1-R4, and carries out impedance conversion by the impedance-conversion 
circuit, and the power unit of a liquid crystal display outputs it as driver voltage VA-VD, as shown in drawing 5 . 
[0003] There are an operational amplifier of the P type drive which consists of P-type semiconductor transistors 
shown in drawing 6 (a), and an operational amplifier of the N type drive which consists of N-type semiconductor 
transistors shown in drawing 6 (b) as operational amplifier which constitutes the impedance-conversion circuit 
[0004] However, the output voltage of the impedance-conversion circuit which consists of P type and an 
operational amplifier of an N type drive tends to output the electrical potential difference deflected on supply 
voltage and a grand electrical potential difference, respectively. For this reason, in order to obtain the electrical 
potential difference of a value exact as driver voltage of a display device, the current passed to a grand 
electrical-potential-difference [ of the differential amplifying circuit of P type and the operational amplifier of an N 
type drive ] or supply voltage side had to be made [ more ], and there was a fault that the consumed electric 
current increased. 

[0005] Moreover, the approach of obtaining the output voltage of the stable exact value is considered by 
equalizing the output voltage of the operational amplifier of a P type drive, and each operational amplifier of an N 
type drive by making into one pair the operational amplifier of the P type drive which outputs the electrical 
potential difference deflected to supply voltage, and the operational amplifier of the N type drive which outputs 
the electrical potential difference deflected on the grand electrical potential difference, and connecting an 
outgoing end in common. In this case, from the operating characteristic of P type and the operational amplifier of 
an N type drive, as shown in drawing 7 , by connecting the very small resistance 81-84 between the input edge of 
the operational amplifier of a P type drive of a pair, and the input edge of the operational amplifier of an N type 
drive, it is made low a little and stabilization of actuation of the operational amplifier of a P type drive and each 
operational amplifier of an N type drive is attained from the input potential of the operational amplifier of a P type 
drive of the input potential of the operational amplifier of a P type drive. 

. [Problero(s) to.be Solved by the Invention] However, since the power unit shown in drawing 1- has the-potential 
difference in an input edge by the very small resistance 81-84 connected between the input edges of the 
operational amplifier of a P type drive, and each operational amplifier of an N type drive, the potential difference 
arises also on the electrical potential difference of an outgoing end, and a ripple generates it in output voltage 
according to actuation of the operational amplifier of a P type drive, or the operational amplifier of an N type drive. 
Moreover, the electrical-potential-difference inversion phenomenon in which the direction of the output voltage 
of the operational amplifier of P type will become higher than the output voltage of the operational amplifier of an 
N type drive among each output voltage by the variation in the operating characteristic of the operational 
amplifier of a P type drive of a pair and the operational amplifier of an N type drive occurs, and a direct current 
increases. . 

[0007] Therefore, in the convehtiohal power unit, there was a problem that power consumption of the power unit 
itself could not be large, and could not output the driver voltage by which the request was stabilized with a low 
power. This invention was made in view of the above-mentioned actual condition, and aims at offering the power 
unit which is the exact value stabilized in the driver voltage for driving a display device, and is generated with a 
low power. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the power unit of this invention 
It consists of an electrical-potential-difference generating means to generate two or more electrical potential 
differences from the supplied electrical potential difference, and an N channel field-effect transistor. The 1st 
amplifying circuit where the 1st amplifier which amplifies the electrical potential difference which was carried out 
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by said electrical-potential-difference generating means, and which was carried out, said 1st amplifier, and a 
current path consist of the 1 st switch connected to the serial, The 2nd amplifying circuit where it consists of P 
channel field-effect transistors, and the 2nd amplifier which amplifies the electrical potential difference generated 
by said electrical-potential-difference generating means, said 2nd amplifier, and a current path consist of the 2nd 
switch connected to the serial, By switching on or turning off by turns the magnification means which it 
comes to connect with Juxtaposition between said electrical-potential-difference generating means and outgoing 
ends, and said the 1st switch and said 2nd switch It Is characterized by what it had for the switch control circuit 
which changes the output voltage of said 1st amplifying circuit and said 2nd amplifying circuit by turns, and 
outputs it. 

[0009] According to this configuration, the 1st amplifying circuit and 2nd amplifying circuit output by turns the 
electrical potential difference which amplified the same electrical potential difference supplied fi^om an electrical- 
potential-difference generating means, and each amplified. For this reason, the output of a magnification means to 
come to carry out parallel connection of the 1st amplifying circuit and 2nd amplifying circuit outputs the electrical 
potential difference which equalized the output voltage from the 1 st amplifying circuit, and the output voltage 
from the 2nd amplifying circuit. Therefore, this power unit can generate the electrical potential difference for a 
display device drive with the stable exact value as compared with the conventional power unit. In the power unit 
of this invention, after said switch control circuit makes both said 1 st switch and said 2nd switch turn off, it is 
desirable to have the control means which changes ON or OFF of said 1st switch and said 2nd switch. In this 
case, since the outgoing end of the 1st amplifying circuit and the 2nd amplifying circuit is not connected to the 
same timing, the electrical-potential-difference inversion phenomenon in the power unit shown in drawing 7 does 
not occur. Therefore, the consumed electric current of the power unit itself can be reduced remarkably. 
[0010] The resistance assembled-die partial pressure circuit which consists of two or more resistance by which 
series connection was carried out, and an outgoing end drawn fi^om the node of resistance of said plurality as an 
electrical-potential-difference generating means of this power unit, Or the capacitative element mold partial 
pressure circuit which makes two or more capacitative elements by which series connection was carried out, the 
outgoing end drawn from the node of two or more of said capacitative elements, and an electrical potential 
difference which is different in said two or more capacitative elements by changing the connection condition of 
two or more of said capacitative elements one by one charge is applicable. Moreover, said electrical-potential- 
difference generating means is applicable also to the booster circuit of the capacity distribution mold which 
consists of two or more capacitative elements by which series connection was carried out, an outgoing end drawn 
from the node of two or more of said capacitative elements, and a means to arrange a predetermined charge on 
said capacitative element by sequential. Since a penetration current does not flow into the circuit part which 
generates two or more electrical potential differences by using said capacity type of a partial pressure circuit or a 
booster circuit. especially, the .consumed, electric current can..be :reduced..further..Furthermore,,.said. partial- .. . , 
pressure circuit pressures partially and outputs the supplied electrical . potential .difference to two or more partial 
pressure electrical potential differences, and two or more said magnification means may be allotted corresponding 
to two or more partial pressure electrical potential differences by which the partial pressure was carried out in 
said partial pressure circuit. 
[0011] 

[Embodiment of the Invention] It explains referring to a drawing by making into an example the case where the 
power unit concerning the gestalt of operation of this invention is hereafter applied to the liquid crystal display 
driven by four driver voltages. The liquid crystal display concerning the gestalt of operation of this invention 
consists of a display panel 1 , a power unit 2, a line driver 3, a train driver 4, and a control unit 5, as shown in 
drawing 1 . The liquid crystal display panel 1 displays an image by two or more pixels which are equipped with the 
1st substrate and the 2nd substrate which have been arranged face to face, two or more scan electrodes 1 1 
arranged at the line writing direction at the 1 st substrate, two or more signal electrodes 1 3 arranged in the 
direction of a train at the 2nd substrate, and the liquid crystal by which the closure was carried out among both 
substrates, and are defined by the intersection of the scan electrode 1 1 and a signal electrode 13. 
[001 2] As shown in drawing 2 , a power unit 2 consists of a booster circuit 21 , an amplifying circuit 22, a partial 
pressure circuit 23, and an output circuit 24, generates the driver voltages V4, V3, V2, and VI (V4>V3>V2> VI) 
and the touch-down electrical potential difference VO (VI > VO) for driving the liquid crystal display panel 1, and 
supplies them to the line driver 3 and the train driver 4. 

[0013] A booster circuit 21 consists of capacitor 21for smooth c which graduates the electrical potential 
difference outputted from pressure-up section 21b and pressure-up section 21b which carry out the pressure up 
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Qf the supply voltage VDD outputted from power-source 21a which outputs supply voltage VDD. and powei^ 
source 21a, and output it, and supplies the graduated pressure-up electrical potential difference **** to an 
amplifying circuit 22. 

[0014] An amplifying circuit 22 consists of operational amplifier 22a and resistance Ra and Rb. amplifies mostly . 
(Ra+Rb) the reference voltage Vref to which the pressure-up electrical potential difference **** supplied from a 
booster circuit 21 is supplied from the outside as a power source of operational amplifier 22a to a /Rb time, and 
supplies the amplified magnification electrical potential difference Vd4 to the partial pressure circuit 23. 
[0015] The partial pressure circuit 23 consists of series circuits of resistance R1-R4, pressures partially the 
magnification electrical potential difference Vd4 supplied from the amplifying circuit 22 by resistance R1-R4, and 
supplies the partial pressure electrical potential differences Vd1-Vd4 to an output circuit 24. 
[0016] An output circuit 24 consists of the operational amplifiers 241P-244P of a P type drive, the operational 
amplifiers 241N-244N of an N type drive, transistors Tr1-Tr8. a transistor control circuit 245, and inverters 246- 
249, as shown in drawing 2 . 

[0017] The operational amplifiers 241P-244P of a P type drive amplify and output the partial pressure electrical 
potential differences Vd1-Vd4 which correspond among the partial pressure electrical potential differences Vdl- 
Vd4 supplied from the partial pressure circuit 23 about 1 time. Moreover, corresponding to one to one, the 
operational amplifiers 241N-244N of an N type drive are arranged at the operational amplifiers 241P-244P of a P 
type drive. The operational amplifiers 241N-244N of an N type drive amplify and output the partial pressure 
electrical potential differences Vd1-Vd4 which correspond among the partial pressure electrical potential 
differences Vd1-Vd4 supplied from the partial pressure circuit 23 about 1 time. 

[0018] The transistor control circuit 245 impresses the clock signal of high frequency (for example, 100kHz) to 
the clock line CL. Transistors Tr1-Tr8 consist of for example, n channel field-effect transistors. Among 
transistors Tr1-Tr8, transistors Tri, Tr3, Tr5, and Tr7 are connected to the outgoing end which are the 
operational amplifiers 241P-244P with which the end (drain) of a current path corresponds. It connects with the 
terminal T1 with which the other end (source) corresponds - T four, and the gate is connected to the clock line 
CL. On the other hand, transistors Tr2, Tr4, Tr6, and Tr8 are connected to the outgoing end which are the 
operational amplifiers 241 N-244N with which the end (drain) of a current path corresponds, it connects with the 
terminal T1 with which the other end (source) corresponds - T four, and the gate is connected to the outgoing 
end of inverters 246-249. 

[0019] It connects with the clock line CL, and the input edge reverses the level of the clock signal supplied from 
the transistor control circuit 245 through a clock line, and supplies inverters 246-249 to transistors Tr2, Tr4, Tr6, 
and Tr8. 

[0020] It connects with the scan electrode 1 1 of the liquid crystal display panel 1 , and the line driver 3 of drawing 
.1. generates a.,scan. electrical potential .difference Jrom two.-or.more..driver_voltages .supplied..fi:orn..axpawecunit .2, 
and Impresses a sequential-scanning electrical potential difference to the scan..electrode 11 chosen- according to 
the timing control signal from a control unit 5. 

[0021] It connects with the signal electrode 13 of the liquid crystal display panel 1, and the train driver 4 
generates a signal level from two or more driver voltages supplied from a power unit 2, and impresses a signal 
level to a signal electrode 1 3 according to the timing control signal from a control unit 5. 

[0022] A control device 5 controls the whole actuation of the line driver 3 and the train driver 4. For example, the 
timing signal for outputting a scan electrical potential difference and a signal level to the line driver 3 and the train 
driver 4 is supplied. 

[0023] Next, actuation of the liquid crystal display constituted in this way is explained. The pressure up of the 
supply voltage VDD outputted from power-source 21a of the power unit 2 of drawing 2 is carried out by 
pressure-up section 21b; and it is graduated by capacitor 21c for smooth, and is supplied to an amplifying circuit • 
22 as a pressure-up electrical potential difference an amplifying circuit 22 amplifies the reference voltage 

Vref to which the pressure-up electrical potential difference **** supplied from a booster circuit 21 is supplied 
from the outside as a power source of operational amplifier 22a (Ra+Rb) / Ra twice, and supplies it to the partial 
pressure circuit 23 as a magnification electrical potential difference Vd4. The partial pressure circuit 23 pressures 
partially the magnification electrical potential difference Vd4 supplied from the amplifying circuit 22 by resistance 
R1-R4, and supplies it to an output circuit 24 as partial pressure electrical potential differences Vd1-Vd4. 
[0024] The transistor control circuit 245 of the output circuit 24 of drawing 2 impresses the clock signal of high 
frequency (for example. lOOkHz) to the clock line CL, and controls turning on and off of transistors Tr1-Tr8. This 
outputs the output voltage of the operational amplifiers 241P-244P of a P type drive of a pair, and operational 

-5- 



amplifiers [ of an N type drive / 241N-244N ] output voltage from a terminal . Tl - T four by turns. 
[0025] For example, an electrical potential difference is outputted from terminal T3 by turns through the 
transistors Tr3 and Tr4 turned on by turns by the clock signal, respectively operational amplifier 243N of 
operational amplifier 243P of a P type drive of the pair which amplifies the partial pressure electrical potential 
difference Vd3, and an N type drive. 

[0026] As mentioned above, deflects to a supply voltage side, the output voltage of operational amplifier 243P of 
a P type drive tends to become high, and there is an inclination which deflects to a grand electrical-potential- 
difFerence side, and becomes low operational amplifier 243N of an N type drive. However, an electrical potential 
difference is outputted a high speed and by turns from terminal T3 through the transistors Tr3 and Tr4 turned on 
a high speed and by turns by the clock signal of high frequency operational amplifier 243N of operational amplifier 
243P of a P type drive of a pair, and an N type drive. For this reason, the electrical potential difference by which 
the output voltage of operational amplifier 243P of a P type drive and operational amplifier 243N [ of an N type 
drive ] output voltage were equalized is outputted from terminal T3 as driver voltage V3. 

[0027] According to the timing signal supplied from the control unit 5, the line driver 3 chooses the touch-down 
electrical potential difference VO and a scan electrical potential difference suitable out of driver voltages VI -V4, 
and impresses the wave-like non-selection signal to which the wave-like selection signal beforehand set to the 
scan electrode 11 of a selection condition was beforehand set by the scan electrode 1 1 in the condition of not 
choosing, respectively. 

[0028] The train driver 4 impresses the signal level vyhich chose the touch-down electrical potential difference VO 
and the signal level suitable out of driver voltages VI -V4, and was chosen according to the timing signal from a 
control unit 5 to each signal electrode 13 according to the supplied picture signal. 

[0029] Thus, the image according to a picture signal is displayed on the pixel defined by the intersection of the 
scan electrode 11 of the selection condition of the liquid crystal display panel 1, and a signal electrode 13. 
[0030] As mentioned above, the power unit of this invention outputs the electrical potential difference which 
equalized the output voltage of the operational amplifier of a P type drive of a pair, and the output voltage of the 
operational amplifier of an N type drive as driver voltage by changing and olitputting the output voltage of the 
operational amplifier of a P type drive of a pair, and the output voltage of the operational amplifier of an N type 
drive to a high speed. For this reason, this power unit outputs an exact electrical-potential-difference value for 
the driver voltage for driving a display device as compared with the conventional power unit: 
[0031] Moreover, according to the power unit of this invention, since transistors Tri, Tr3, Tr5, and Tr7, and Tr2, 
Tr4, Tr6 and Tr8 are changed by turns, between the operational amplifier of a P type drive of a pair connected in 
Juxtaposition, and the operational amplifier of an N type drive, an electrical-potential-difference inversion 
phenomenon does not arise and power consumption can be stopped. 

.-[0032];rFurthennore,:.since.ithere.Js..no.very-sraall resistance>bf:±he,Dower.;.unit,shown^ln. .drawing7. :.according.to.. 

this power. unit,;as'.compared with the power unit of drawing 7 , the stable driveryoltage with few ripples can be 
obtained. For this reason, the rate of the ripple to the driver voltage which descended with the scan electrode 1 1 
and the signal electrode 13 is able to drive a comparatively big display device, since it is small as compared with 
the conventional power unit. 

[0033] In addition, this invention is not limited to the gestalt of the above-mentioned implementation, but various 
deformation and application are possible for it. For example, with the gestalt of this operation, four driver voltages 
were obtained using the N type operational amplifier and four P type operational amplifiers of a pair. However, a 
required number of driver voltages can be obtained by using only the number of driver voltages which needs the 
number of the N type operational amplifier of a pair, and P type operational amplifiers. 

[0034] Moreover, in the above-mentioned explanation, the frequency of the clock signal outputted from the 
transistor control circuit 245 was 100kHz. However, if the electrical potential difference by which the output 
voltage of the operational amplifier of a P type drive of a pair and the output voltage of the operational amplifier 
of an N type drive were equalized is stabilized and it is outputted from an output circuit 24, the fr-equency of a 
clock signal is not limited to 100kHz, but can be changed into arbitration. 

[0035] Moreover, transistors Tr1-Tr8 were constituted from the n channel field-effect transistor by the above- 
mentioned explanation. However, if the electrical potential difference by which the output voltage of the 
operational amplifier of a P type drive of a pair and the output voltage of the operational amplifier of an N type 
drive were equalized is stabilized by the configuration of transistors Tr1-Tr8 and it is outputted from an output 
circuit 24, it can be changed into arbitration. For example, transistors Tr1-Tr8 may consist of P channel field- 
effect transistors, and a relay switch is sufficient as them. 
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'[p036] In addition, if the partial pressure electrical potential difference Vd4 supplied from the partial pressure 
circuit 23 is stable enough, it is not necessary to prepare the circuit which consists of P type drive operational 
amplifier 244P and N type drive operational, amplifier 244N of the output circuit 24 of drawing 2 , and transistors 
Tr1andTr2. 

[0037] After the transistors Tri , Tr3, Tr5, and Tr7 connected to the operational amplifiers 241P-244P of a P type 
drive and the transistors Tr2, Tr4, Tr6, and Tr8 connected to the operational amplifiers 241N-244N of an N type 
drive make all once turn off, it is desirable to make it turn on. That is, it is desirable to control to repeat the 
actuation which transistors Tr2. Tr4, Tr6, and Tr8 are made to turn on after making transistors Tri. Tr3. Tr5. and 
Tr7 turn off completely, and makes transistors Tri, Tr3, Tr5, and Tr7 turn on after making transistors Tr2, Tr4, 
Tr6, and Tr8 turn off completely. 

[0038] If it is made such actuation, since the outgoing end of the operational amplifiers 241 P-244P of a P type 
drive of a pair and an operational amplifiers [ of an N type drive / 241 N-244N ] outgoing end will not be 
connected to a terminal T1 - T four to the same timing, generating of an electrical-potential-difference inversion 
phenomenon can be controlled more certainly. Therefore, the consumed electric current of the power unit itself 
can be reduced more. 

[0039] In order to realize this control action, using two clock lines, the gate of transistors Tri . Tr3, Tr5, and Tr7 is 
connected to one clock line (henceforth, the clock line CL 1). and the gate of transistors Tr2, Tr4, Tr6, and Tr8 is 
connected to the clock line (clock line CL 2) of another side. After the transistor control circuit 245 impresses a 
high-level pulse (ON control signal) to the clock line CL 1 and turns this off completely, it impresses a high-level 
pulse to the clock line CL 2, and after it turns this off completely, it impresses a high-level pulse to the clock line 
CL 1. According to such a configuration, all transistors can be made to turn off with an easy configuration . 
between ON of transistors Tri, Tr3, Tr5, and Tr7, and ON of transistors Tr2. Tr4, Tr6. and Tr8. However, it is not 
limited to such a configuration but the configuration of arbitration can be adopted. 

[0040] A penetration current always flows resistance R1-R4, and the partial pressure circuit 23 of the power unit 

2 shown in drawing 2 has large power consumption. In order to reduce a penetration current, the partial pressure 
circuit which uses a capacitor is effective. Although it is also possible to use. the partial pressure circuit which 
consists of series circuits of a capacitor as a partial pressure circuit using a capacitor, the partial pressure circuit 
63 shown in drawing 3 may be adopted, for example. In addition, in drawing 3 ,.the booster circuit 21 , the 
amplifying circuit 22, and output circuit 24 of a power unit are the same configuration as substantially as the 
configuration shown in drawing 2 . • . . 

[0041] The capacitors C1-C3 for charge storages in which a charge for the partial pressure circuit 63 shown in 
drawing 3 to output a partial pressure electrical potential difference to an output circuit 24 is stored, The 
capacitor CC 1 for charge conveyance which carries the charge which a charge is charged with the magnification 

_ _.electricaLpotentiaLdifference-Vd4.supplied :from-an:.amplifyingveirxuit 22,.and.charges..^^^ 

charge storages It has the switches SW1-SW8 which change, the connection relation between the capacitors .01- 

03 for charge storages, and the capacitor CO 1 for charge conveyance, and the switch control circuit 631 for 
partial pressures which controls turning on and off of switches SW1-SW8. 

[0042] First, the switch control circuit 631 for partial pressures turns on switches SW1 and SW2, turns off SW3- 
SW8, connects the capacitor CO 1 for charge conveyance, and the capacitor 03 for charge storages to a serial, 
and charges them on an electrical potential difference Vd4. Next, switches SW7 and SW8 are turned on, SW1- 
SW6 are turned off, the capacitor 00 1 for charge conveyance is connected to the capacitor 01 for charge 
storages at juxtaposition, and the capacitor 01 for charge storages is charged. 

[0043] Next, switches SW5 and SW6 are turned on, SW1-SW4. and SWT and SW8 are turned off, and the 
capacitor CC 1 for charge conveyance is connected to the capacitor 01 for charge storages at a serial, and the 
capacitor C2 for charge storages is connected to juxtaposition in the series circuit of the capacitor 00 1 for 
charge conveyance, and the capacitor 01 for charge storages, and the capacitor 02 for charge storages is 
charged. 

[0044] Next, switches SW3 and SW4 are turned on, SW1. SW2, SW5-SW8 are turned off, and the capacitor 00 1 
for charge conveyance is connected to the capacitor 02 for charge storages at a serial, and the capacitor 03 for 
charge storages is connected to juxtaposition in the series circuit of the capacitor CO 1 for charge conveyance, 
and the capacitor 02 for charge storages, and the capacitor C3 for charge storages is charged. 
[0045] By repeating change actuation of such turning on and off of switches SW [ SW1-] 8 at a high speed, it 
charges gradually and the capacitors 01, 02. and 03 for charge storages are maintained at the stable potential. 
And the partial pressure electrical potential differences Vd1-Vd4 are outputted to an output circuit 24 as an 
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electrical potential difference charged by the capacitors C1, C2, and C3 for charge storages. 
[0046] The transistor control circuit 245 of an output circuit 24 repeats the actuation which turns on and off 
transistors Trl-Tr8 with the high frequency of about lOOkHz, as mentioned above. Thereby, the output voltage of 
the operational amplifiers 241P-244P of a P type drive of a pair and operational amplifiers [ of an N type drive / 
241N'244N ] output voltage are equalized, and the desired driver voltages VI 1-V14 are outputted from a terminal 
T1 - T four. 

[0047] According to such a configuration, by distributing the electrical potential difference charged by the 
capacitor CC 1 for charge conveyance to two or more capacitors C1-C3 for charge storages, a power unit 
pressures partially the magnification electrical potential difference Vd4, and generates two or more partial 
pressure electrical potential differences Vd1-Vd4. For this reason, as compared with the power unit 2 of the 
configuration of drawing 2 , the current which penetrates the partial pressure resistance R1-R4 of drawing 2 , and 
fiows can be abolished, and the consumed electric current can be reduced. 

[0048] Moreover, the electrical potential difference which equalized the output voltage of the operational amplifier 
of a P type drive of a pair and the output voltage of the operational amplifier of an N type drive is outputted as 
driver voltage by changing and outputting the output voltage of the operational amplifier of a P type drive of a pair, 
and the output voltage of the operational amplifier of an N type drive to a high speed. For this reason, the power 
unit of this invention can output the driver voltage for driving a display device as compared with the conventional 
power unit with an exact value. 

[0049] Although the power unit 2 pressured the supplied electrical potential difference partially, and two or more 
electrical potential differences were generated and being outputted to the output circuit 24 in the above- 
mentioned explanation, it is also possible for a booster circuit to generate two or more electrical potential 
differences, and to carry out a direct output to an output circuit not using the partial pressure circuit 23. 
[0050] In this case, a power unit consists of a booster circuit 71 which generates two or more electrical potential 
differences which carried out the pressure up of the sujsplied supply voltage VDD, and an output circuit 72 which 
amplifies the pressure-up electrical potential difference supplied from the booster circuit 71 about 1 time, and is 
outputted as driver voltage, as shown in drawing 4 . In addition to the output circuit 24 shown in drawing 2 , an 
output circuit 72 is equipped with operational amplifier 240P of a P type drive, operational amplifier 240N of an N 
type drive, transistors Tr9 and TrIO. and an inverter 250 so that it may illustrate. 

[0051] A booster circuit 71 Since a pressure-up electrical potential difference is outputted to an output circuit 72 
A charge The switches SW1 1-SW18 which change the connection relation between the charge conveyance 
capacitor CC 2, the capacitors Oil -CI 4 for pressure ups. and the charge conveyance capacitor CC 2 which 
supplies a charge to the capacitors CI 1-C14 for pressure ups to store, and the capacitors 01 1-C14 for pressure 
ups And it consists of switch control circuits 711 for pressure ups which control turning on and off of switches 

...SWIl-SW18,.and.the.electricaLpoten 

differences Vdd and V21. (V22>VDD>V21) which: carried, out the pressure up of the supply voltage VDD are,.;- 
outputted. 

[0052] The switch control circuit 711 for pressure ups turns on switches SW1 1 and SW12 first, and impresses 
supply voltage VDD and reference voltage V21 (=0V) to the charge conveyance capacitor CC 2, and the charge 
conveyance capacitor CC 2 is mostly charged by VDD-V21. 

[0053] Next, the switch control circuit 71 1 for pressure ups turns off switches SW1 1 and SW12, turns on 
switches SW13 and SW14, and connects the capacitor CI 2 for pressure ups to juxtaposition in the series circuit 
of the charge conveyance capacitor CC 2 and the capacitor C1 1 for pressure ups. The electrical potential 
difference of the both ends of the capacitor C1 1 for pressure ups is VDD-V21. and the capacitor CI 2 for 
pressure ups is charged by about 2 - (VDD-V21). 

[0054] Next, the switch control circuit 71 1 for pressure ups turris off switches SW13 and SW1 4, turns on 
switches SW15 and SW16, and is ****** to juxtaposition about the capacitor CI 3 for pressure ups in the series 
circuit of the charge conveyance capacitor CC 2 and the capacitor CI 2 for pressure ups. Therefore, the 
capacitor CI 3 for pressure ups is charged by about 3 - (VDD-V21). 

[0055] Next, the switch control circuit 711 for pressure ups turns off switches SW15 and SW1 6, and turns on 
switches SW17 and SW18. Thereby, the capacitor CI 4 for pressure ups is connected to juxtaposition in the series 
circuit of the charge conveyance capacitor CC 2 and the capacitor CI 3 for pressure ups. Therefore, the 
capacitor CI 4 for pressure ups is charged by about 4 - (VDD-V21). 

[0056] By repeating such actuation, it charges gradually and the capacitors C11-C14 for pressure ups are 
maintained at the stable potential. And a pressure-up electrical potential difference (Vdd, ****1-****4) is 
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putputted to an output circuit 72 as an electrical potential difference charged by the capacitors CI 1-C14 for ; 
pressure ups. ' ' ^ : 

[0057] The transistor control circuit 245 of an output circuit.72 repeats the actuation which turns on and offi 
transistors TrlrTrlO with the high frequency of about l.OOkHzvrThereby, the output voltage of the operational 
amplifier. of a P type drive of a pair and the. output voltage'of the operational amplifier of an, N type drive are- 
equalized; and driver voltage V21tV24 of a request .and tVdd are outputted. . t.' : r ; * ,i 
[0058] According to such a configuration^ a power unit. carries out the pressure up of the supplied supply voltage 
VDD to two or more electrical potentiaLdifferences, and carries out the direct output of the pressure-up % 
electrical potential difference (****1- ****4, Vpd) to an; output circuit 72, without minding a partial pressure 
circuit. For this reason, since a partial pressure circuit is omissible'as compared with the power unit 2 of the . 
configuration of drawing 2 , the configuration of a circuit can be simplified. Furthermore, since this power unit 
does not have the penetration current which always flows in the resistance R1-R4 of the power unit 2 of drawing 
2 , power consumption can be reduced as compared with the power unit of drawing 2 . 

[0059] Moreover, the electrical potential difference which equalized the output voltage of the operational amplifier 
of a P type drive of a pair and the output voltage of the operational amplifier of an N type drive is outputted as 
driver voltage by changing and outputting the output voltage of the operational amplifier of a P type drive of a pair, 
and the output voltage of the operational amplifier of an N type drive to a high speed. For this reason, the power 
unit of this invention can output the driver voltage for driving a display device as compared with the conventional 
power unit with an exact value. 

[0060] Moreover, the power unit of this invention is not limited to the power unit of a liquid crystal display 
component, but can be applied widely as a power unit which outputs the driver voltage for driving PDP (plasma 
display), the EL (electroluminescence) panel, FED (field emission display), etc. 
[0061] 

[Effect of the Invention] As explained above, according to the power unit of this invention, the electrical potential 
difference which equalized the output voltage of the operational amplifier of a P type drive of a pair and the 
output voltage of the operational amplifier of an N type drive is outputted as driver voltage by changing and 
outputting the output voltage of the operational amplifier of a P type drive of a pair, and the output voltage of the 
operational amplifier of an N type drive to a high speed. For this reason, this power unit is an exact value, and can 
output the driver voltage for driving a display device as compared with the conventional power unit with a low 
power. 



[Translation done.] 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram for explaining the configuration of the liquid crystal display concerning the gestalt 
of implementation of this invention. 

[Drawing 2] It is the block diagram showing the configuration of the power unit of drawing 1 . 
[Drawing 3] It is the block diagram showing the modification of the power unit of drawing 2 . 
[Drawing 4] It is the block diagram showing the modification of the power unit of drawing 2 . 
[Drawing 5] It is drawing showing the configuration of the conventional power unit. 

[Drawing 6] (a) is the circuit diagram of the operational amplifier of a P type drive, and (b) is the circuit diagram of 
the operational amplifier of an N type drive. 
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^ [Drawing 71 It is drawing showing the configuration of the conventional power unit. 
[Description of Notations] 

1 [ ... Train driver, ] ... A display panel, 2 :.. A power unit. 3 ... A line driver, 4 5 [ ... Partial pressure circuit, ] ... A 
control unit, 21 ... A booster circuit, 22 ... An amplifying circuit. 23 24 output circuits. 63 ... A partial pressure 
circuit, 71 ... A booster circuit, 72 ... Output circuit, 81-84 ... Very small resistance, 85-88 ... Partial pressure 
resistance. 21a ... Power source. 21b ... The pressure-up section, 21c ... The capacitor for smooth, 22a ... 
Operational amplifier. 240P-244P ..; The operational amplifier of a P type drive. 240N-244N ... The operational 
amplifier of an N type drive, 245 ... A transistor control circuit. 246-250 ... Inverter. 71 1 [ ... The capacitor for . 
charge conveyance, CC2 / ... A charge conveyance capacitor, C1-C14 / ... Capacitor for charge storages ] ... The 
switch control circuit for pressure ups, SW1-SW18 ... A switch, TO - T four ... A terminal, 001 



[Translation done.] 
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5. 

[004 11 El 3 Km-t-^Zm^ 6 3 (4. iHtim^ 2 4 

ic^yjEpES: m;'3i- 5 fc «) (om# g ;t 5 mi^^affl => 

>'f'VlJ-Cl~C3 t> JitilHlK2 2*>?>#^*&$H5Ji 

♦S^Vd4{cJ;<9m?^;i5^m$^^^ «i^^«ffl='i^x 
^-f-c 1 ~c 3 (w^Si-5m#Srjl«5i-S«#«-ffi=' 

-r ■;/^SWl~SW8 ;^'r ■;/f^SWl~SW8CD:^ 

[00421 ^mm:^^ -y^mm^n e 3 u4, *-f . 

i: SW2Sr;^->'L, SW3~SW8?::^ 
5o ;^'r S'^SW7 t SWaSr^^-U. S.W'1'~ 

sw6S-3^7LTv mMmMm='>'v'>'-fcc i i:nM.' 

50 [0 0 4.3 ] yt:Sy^5t.SW^,,^:t>'L.. 
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9 

SW1~SW4, SW7, SW8Sr.;^-7 LT. ^ItSiS 

^ =. vf- c c 1 ^i:mit#«ffl =1 i^T^'^^iJ- c 1 t;iii:?y 
3 vf^y-ij- c c 1 1 ^^^ssffl =« ^'t' vf-c 1 <DK?iJ 

[00441 y'^^SWa SW4S::i-^'L» 

SWl, SW2. SW5~SW8Sr:i-7U-C, 

m 3 c c 1 i:mitsaffl = ^-^ixf-c 2 ©it^j 

[0045] Zniiota. y!,^' s/^SWl ~SW8(D:t 

m#gaffl=>'7'>'1^cl. C2, C3tt?>c^i;i^m$ 

tv. ^SUfcli|t(-'»fctv5o -^rUT. ■e;^^^«ffl='>' 
7='>'-!^Cl. C2. C3fc^«;S*xfcaBEt LT^^-JESi 
JEVd 1~V d At'^^t}mVk2 A:\z.mt)^t^^^o 
[0 0 4 61 ffi:^|Hlte2 4© K7i^v':^i?WlHl!^2 4 
5f*. mixEbfcJ; h7Vv?;^<?T r 1 ~T r 8 

• 0 oKH zW(Dmm&mx'm 

•JilT, -M©PS)W»l©:*-'<T>'7'2 4 

1 P~2 4 4 po:>mt)nj£tNmmW}<r):^^T>'-:f2 4 
1 N~2 4 4NOtti;'3®Ii*5i|Zi$)-(t;$H. mW.<Dm.Ws 
mj£V 1 1~V 1 4d5*i^T l~T4*^fe.m;^$H5o 
[0 0 4 71 ::©J;5)fc«fi£J-J:Hrf. mas^gll. ^ 

=■ c 1 ~ c 3 Km^mmm => :> 

ti*g^V d 4 $r^^jBEL-C^|fe<^5^JE«ffiV d 1 ~V d' 
4 4:4^1-5, r«)fc«), |gI2©«^(DmjSISS2 tit 

li^LT, l2l2<05)-iEig*tR l~R4S^*:aL-Ca^tJ^5ffl 

[0 0 4 81 — ^©PSIBiix^^-iTVT'wa;^ 

[00491 ±gEtft?^-eft, maSSSIl 2 J±. 

m/S ?r^ffi bT^lgccomffiSr^^ LTtiJ:^lH]!§ 2 4 icta 
ttl^tLiii. ^jElil8S2 3Srffll^-f. #ffilE]Bgfc J: ?)«^ 

[0 0 5 0] ro^-a-s uMiseti. myL\t. mA\z7r- 

jESr|g^i-5#JEIaIK7 1 #]EIhIK 7 1 



5ttl;^Ii]8&7 2d^f3l«^$iv5. El^i"^ i 5 m;^ 
iHll^ 7 2 HI 2 l::^i-m;^J|H18g 2 4"lrjP;?L-C. PMIg 
S)03:*-'<t:/7'2 4 0 P limmWioy^t^T >'y' 2 4 
ONt. h9>-v^;^;?T r 9. T r 1 0 -f 

2 5 0 i:$rii;t5. 

[005 11 #IElHlBS 7 1 fi, IIJJ^IHIK 7 2 tr#JE^ 
SrW;^-t-5fc*»cm^^^^S^5#iEffl3Vx^1^C 1 1 
~C 1 4. VxVi^C 1 1~C 1 4»Ctt#^#t 

10 *&-t-5mit«6ie^3>-r>'f-CC2, #JEffl3>-7':^f-C 
1 l~Cl4i:mi^«»jl^='>"r>'1^CC2©Sli^Bi#Sr 
S''9"SW1 1~SW1 SStJ^^^'f y^S 
Wl 1 ~SW1 ScD:*-^ • ;*-7Sr$!l»-r?)#JEffl;^-r 
-^^ffiiJ^IaJjSS 7 1 l;J!iSffiVDDSr#iE U 

fcmjEV21~V24 (V24>V2 3>V2 2» t 
®EVddi:V21 (V 2 2 > VDD> V 2 1 ) <S:aj;'3i- 

10 0 5 2] #JEffi>^-r 'y^*Jt9lHlSS7 1 1 tt. ST. 
;^^'5/^SWl 1 t SWl 2^:^>\^. mMM&VWk 
20 «lpmjEV2 1 (=0V) Sr«i^aSi^=3>-r>'i^CC2 
IC^JPb. mitfi^iS=^>'x>'f*CC2dSf5I^VDD-V2 

[0 0 5 31 #flEffl;^>r s/^fflffllIiI8S7 1 1 tt. jJclC. 
iy^SWl 1 t SWl 2 Sr:^>^ •;^>r ^/^SWl 

3 t SWl 4 5r;^^^L. ^-i^C C 2 t # 
JEffl =^ ^--T^^^if C 1 1 coE?y[H]SgtC#flEffl 3 ^--T^ Vf- C 
1 2 <l:5t&yiJl;i^j^r5o #flEffl=JV'r>^1^C 1 lOM^ 
(OmEEtiVDD-V 2 1 T-$>!9. #JEffl ^^'T >^i^C 1 2 
fi, (5{S2 • (VDD-V2 1) ./^^m^i^5o 

30 [0 0 5 4] »clc:. #JEffl:^-r 5/^«lJP[HlK7 1 Itt. 

iy^SWl 3 t S'Wl 4Sr:^>^b. ;:^>f ix^SWl 
5 ^ SWl 6 mi^SSi2^=2>'-r>'f-CC 2 t# 

• JEffl3 V7='V1^C 1 2<0jt^iJ[fi]SSlC#iEffi3:/"r>f-C 
1 3 SrafeaFUt-g^^-To t*oT. ^mm^^'fl^^C 1 3 
tt, (aiS3 • (VDD-V2 1) T*^m^nSo 

(0 0 5 5] 2>ctc, ^Bm^^ y'^umm^i 1 if±. 

5 t SWl 6 ^:^y L. i/^SWl 
7 i: SWl 8«r:*->'"t-5o mfc:J:!9v WMM^^^'f 
VlfCC 2 t#iEffi=3>'y^>'f-C 1 3coa?iJlH]8&fr-#BE 

^n^-y^^-i^C 1 • (VDD-V2 1) 

[0 0 5 6] :i(D^o'^mY^^Wk^'&'tz.}i\^i:^ . # 

flE^33>^^>'i^c 1 i-c 1 4ti. ^^stc^sm^ti.. ^ 

l-C 1 4tC5tm^Hfc®Ei: UT. #JE®jE (Vd 
d. Vpl-Vp4) tmti^^l 2\:.mil^if\.^o 
[0 0 5 7] ^ti^^l 2(^)^7 >'^y:^^Um^^2 A 

50 ffijf^Srl 0 0KH2S*<0iSjllfe^-e^*}ig-t"o ^.tbld 
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mJEV2 1~V2 4. Vd d*5|il:^?$H5. 

[0 0 5 8] z.coxofmm^^fi'i^. wim.m±. ^ 
^if^-f\^. (vpi~yp4. vpd) 

rcmSBSSttx l2I2©S;2i^«2wgfttR i ~R4fc: 
^^«Etb5»®mM*S'fev^^». lll2romii^«tJttS5 

10 0 5 91 Sfc, —M<DFmmW}(D.:^^Tl^-:f(Dmtl 

(r)^m<onMmn<(i.. %^<Dmm.mm.h)m.\^x0i7r^m 

[0 06 01 Sfc. r (D^B^(OSm^«f±. 

=f-(Dwmw^^m'&^fy^-r. pdp (y^^x-^r^^;^^ 

W) . EL hta/P^^sz-feV;^) ^'^^/W F 

ED /WK^i^ j/iXg ^SrlBti) 

i-5fc*(D|g||!j®ES:tii;^-t-5maSS^ai: LTJ[S<iSffl 

[0 0 6 1 1 

mmWi<D:t^T til;^eEi: Srii5j*»-«J •5.#:tTtH 
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m&^m)ns.t\.xmt)-r^. cic^mas^ 

[|llffiWfK*?itftPJl 

[mil :iW^PJO^ifeOJi^^fcd»*^5?S^S.T^3Se(0 

10 (m 3 1 El 2 ©fl;ag^fi(o^?f$0!is::^i"7'D y mxh 

[061 (a) (4PS^K)<O:d-'<TV7'<OlHl?&0-X?fe 

!9, (b) f4NSIEt!)(0:^-^T>':/(^|H]igE|-efo?>. 
(0 7 1 «e5l5©fl;i!I^«©«Afe5r*i-0t?fc5, 

l-..^^y<^/K 2---'SgjIS§gll. a'-tTK^I*/^, 
20 4 K9^^^. 5---SlJ^igB. 2 1 •••#JE|HlS&. 
2 2---iii|)@|Hli^. 2 3---^J-]E|llK. 2 4 m;^[H]8S> 6 
3"-:5^ffilH]K. 7 1 •••#ffilHll^. 7 2"-lli;^IiII^. 
8 1~8 4---«S'>»et. 8 5~8 8---5J-ffi1giT:. 2 1 
a---mM. 2 1 b---#JEg|5, 2 1 c 

2 2 a •••:^^T>':7'. 2 4 0 P~2 4 4 P • •• P 
m.mSSi(r>iir^T>-:f. 2 4 0N~2 4 4N-"NaKlll 
<r>i^^r^-y:f. 2 4 5 ••• h7Vv';^;?ffi!l^[Hjgg. 2 4 

6~2 5 0---'l' 7 11 •••#JEffiX^ s/^ftlJ 
^IHIK. SW1~.SW1..8 v.-;:^-!' S/5^> T0,~.T4-'.- 

30, ffl-?^, cc 1 ••••a;i^5I«a^3>"7':/-!^. cc2---«?^ 
ag;2^=i>^7'>-i^, c i~c 1 4---is#»srffl=>i^-7'>' 
1^; 
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